We report a case of sporadic isolated hemangioblastoma arising from the retroperitoneum and provide a review of the scarce literature regarding this very rare tumor. Furthermore, we thoroughly describe the pathologic features and the broad differential diagnosis that should always be included in the study of any retroperitoneal soft tissue mass to arrive at the final diagnosis.
Introduction
Hemangioblastoma (HB) is a rare low grade neoplasm (WHO grade I) of uncertain histogenesis, characterized by the proliferation of closely packed capillaries admixed with large neoplastic stromal cells. HB most commonly arises in the cerebellum and less frequently in the brain stem, spinal cord, and supratentorium. Sporadic HB accounts for 50% to 75% of all cases and tends to present as a solitary cystic lesion with an intramural nodule within the posterior fossa, usually leading to obstructive hydrocephalus. The remaining cases (25%) occur in the setting of Von Hippel-Lindau disease (VHL) [1] , an autosomal dominant disorder caused by germline mutations of the VHL gene, characterized by the occurrence of multiple neoplasms including hemangioblastomas of the brain, spinal cord, and retina, clear cell renal cell carcinoma, pheochromocytoma, neuroendocrine tumors, and renal, hepatic, and pancreatic cysts.
Extraneural HB is very rare. The first case of HB developing in the soft tissues was published by Brodkey et al., who, in 1995, described a case of HB arising in the radial nerve [2] . Extraneural HB has also been reported in the liver [3] , lung [3] , pancreas [4] , retroperitoneum [5] , kidney [6] , and nasal skin [7] . Infrequently, these tumors were associated with VHL disease.
We report a case of sporadic isolated HB arising from soft tissue of the retroperitoneum with its clinicopathologic features and review of the literature.
Clinical Summary
A 79-year-old gentleman with multiple cardiac comorbidities underwent a computed tomography back in 2009 for evaluation of an infrarenal abdominal aortic aneurysm. Incidentally he was found to have a retroperitoneal mass posterior to the retrohepatic inferior vena cava measuring 6.4 cm × 5.9 cm × 6.6 cm. The patient was followed up with annual imaging and in 2011 the lesion measured 7.2 cm × 5.5 cm × 6.9 cm (Figure 1 ) and was described as a heterogeneously enhancing mass abutting the retrohepatic inferior vena cava, with focal loss of intervening fat planes with the inferior vena cava and the left renal vein. Laterally, the mass was abutting the right adrenal gland. The kidneys were unremarkable, with no evidence of involvement. Because of the increasing size of the mass and uncertainty of the diagnosis, decision was made to proceed with surgical excision. The resection was performed through a transperitoneal open approach with a subcostal incision. At surgery, a 12.5 cm × 7 cm × 3.5 cm well circumscribed mass was identified firmly adherent to the IVC, right renal vein, celiac axis, and the right adrenal gland. The right kidney was uninvolved. The patient recovered without any complication and was discharged home.
Pathological Findings
Gross examination revealed a well circumscribed, pseudoencapsulated, 12.5 cm mass with variegated cut surfaces ( Figure 2 ). The tumor was clearly separated from the adjacent adrenal gland, which appeared grossly unremarkable.
Microscopically, the neoplasm was encircled by a thin fibrous capsule (Figure 3(a) ). It was composed of closely packed capillaries and large multivacuolated cells with pink or clear foamy-lipidized cytoplasm mimicking the native adrenal cortical cells (Figure 3(b) ). However, in contrast to the normal adrenal cortical cells, the neoplastic nuclei appeared enlarged and focally atypical (Figure 3(c) ). Patchy areas resembling capillary hemangioma were present. No mitoses were identified. Immunohistochemical studies demonstrated diffuse S100 expression in the neoplastic cells (Figure 4(a) ) and cytoplasmic expression of inhibin in the stromal cells (Figure 4(b) ). In addition, CD34 highlighted the prominent vascular network (Figure 4(c) ). The neoplastic cells were negative for neuroendocrine, renal, melanoma, and adrenal cortical markers.
Discussion
HB is a very uncommon neoplasm, often located in the central nervous system, predominantly in the cerebellum. This tumor very rarely occurs outside the central neuraxis. After reviewing the English literature, we found a total of 12 cases of sporadic HBs arising in soft tissues, including the present case. This is the sixth case report of HB originating in the soft tissue of the retroperitoneum. All the reported cases of retroperitoneal HBs shared common features [5, [8] [9] [10] . On gross examination, they presented as well circumscribed, pseudoencapsulated masses, predominantly solid with yellow cut surfaces due to their rich lipid content. The case described by Fanburg-Smith et al. demonstrated a large cystic component, similar to that seen in the central nervous system HBs [5] . Areas of hemorrhage were also present in the majority of the cases. Histologically, these neoplasms showed features very similar to those seen in the central nervous system HBs and were characterized by a mixture of closely packed capillaries and large vacuolated stromal cells with variable nuclear atypia and rare to absent mitoses. Importantly, none of these cases appeared to involve a peripheral nerve or to arise in the setting of Von Hippel-Lindau syndrome.
Despite multiple studies, the histogenesis of the neoplastic stromal cells in HB remains obscure. Proposed origins include glial [11] , endothelial [12] , arachnoid [13] , neuroendocrine [14] , fibrohistiocytic [15] , and neuroectodermal cells [16] . An additional hypothesis suggests that these neoplasms derived from embryonic cell types with divergent differentiation potential. Several findings appear to support the theory of a common ancestry, including the fact that the stromal cells express some proteins (stem cell leukemia, brachyury) characteristic of embryonic progenitor cells with hemangioblastic differentiation potential [17] .
Patton et al. were the first to delineate the most important clinicopathologic features of this entity [18] . Soft tissue HB occurs more often in females (7 of the 9 non-VHL patients were women, 77%) while central HB has tendency for male predominance. Non-VHL patients with soft tissue HB tend to present 2 decades later (mean, 60 years) than VHL patients with central HB. On imaging, it usually presents as a solid mass, with only rare cases (including this one) showing a cystic component. Extraneural HB occurs most commonly in the retroperitoneum and it is not always associated with peripheral neural structures. Lastly, based upon the clinical follow-up in 7 cases, soft tissue HBs are considered benign tumors and tend to occur sporadically.
The diagnosis of soft tissue HB is very challenging, mainly because of the unexpected occurrence of this rare nervous system tumor in the soft tissue. Careful examination of the gross specimen is key to establish lack of communication with the adrenal gland and the kidney. capillary hemangioma. Careful histological examination and the use of immunohistochemistry can aid in the diagnosis. Metastatic clear cell renal cell carcinoma (CCRCC) can bear a striking similarity to hemangioblastoma. CCRCC is usually positive for PAX8 and CAIX and negative for S100 and inhibin-A. Paraganglioma/pheochromocytoma expresses chromogranin-A and synaptophysin and lacks expression of inhibin in the majority of cases. S100 highlights sustentacular cells. Adrenal cortical carcinoma (ACC) also needs to be considered, especially when there is involvement of the adrenal gland. ACC is positive for MART-1, inhibin, Melan-A, and CAM 5.2 (30% of cases). STAT-6 immunostain can be useful to differentiate HB from solitary fibrous tumor (Table 1) . Once the diagnosis is made, it is imperative to exclude the possibility of a neoplasm arising in the setting of Von Hippel-Lindau syndrome. In the current case, an extensive workup was negative.
In conclusion, we reported a case of extraneural HB arising from soft tissue in the retroperitoneum. Although very rare, this tumor should be considered in the differential diagnosis of retroperitoneal soft tissue tumors featuring multivacuolated cells and prominent vascular network and exhibiting cytoplasmic expression of -inhibin by the stromal cells and diffuse S100 expression. 
